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DETAILED ACTION 



Response to Arguments 

1 . Applicant's arguments, see Remarks, filed 04 September 2007, with respect to the 
rejection(s) of claim(s) 1-8, 10, 12-13 under U.S.C. 102 and U.S.C. 103 have been fully 
considered and are persuasive. Therefore, the rejection has been withdrawn. However, upon 
further consideration, a new ground(s) of rejection is made in view of Gaudet U.S. Patent 
6,285,726 Bl, d'Haene et al. US Patent 6,614,314 B2, and Cheah et al. US Patent 6,888,905 Bl. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. •" 

3. Claims 3, 5 are rejected under 35 U.S.C. 102(b) as being anticipated by Gaudet (US 
Patent 6,285,726 Bl). 

(1) With regard to claim 3, Gaudet discloses in Fig. 5, a digital-control type clock data 
recovery circuit comprising: a phase comparator (1 14) comparing a phase of input data with a 
phase of a data recovery clock signal generated internally (recovered clock phase mux and 
interpolator, 106), outputting a DOWN signal to delay said data recovery clock signal when a 
rising edge of said input data is detected during a first term after said data recovery clock signal 
(col. 6, lines 41-43, 55-59, 64-65) and outputting an UP signal to set forward the phase of said 
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data recovery clock signal when a falling edge is detected during a second term before said data 
recovery clock signal (col. 6, lines 41-43, 55-59, 62-64); a counter (132) for effectuating said UP 
signal when said UP signal is repeatedly generated and effectuating said DOWN signal when 
said DOWN signal is repeatedly generated (col. 7, lines 36-41); and a clock phase generation 
unit (phase selector, 140, phase mux, 142, 142 of phase mux & interpolator, 106) generating said 
data recovery clock signal and shifting the phase of said data recovery clock signal (RXC, 118 
(data recovery clock) shifted through phase mux & interpolator, 106 through div2, 120; col. 5, 
lines 54-67; Gaudet discloses the clock signal (recovered clock, RXC) phase is adjusted by 
selecting a different phase of the N available phases provided by a clock generation module) on 
the basis of the effectuated UP signal and the effectuated DOWN signal (pu/pd) output from said 
counter (132); and wherein said input data is taken in with a timing of said data recovery clock 
(col. 3, lines 46-49); Gaudet discloses the RXC (data recovery clock signal) used to control 
sampling of the data in a phase picker architecture which is which his invention utilizes (col. 5, 
lines 54-55). 

(2) With regard to claim 5, Gaudet also discloses wherein said clock-phase generation 
unit (106) includes a phase variable delay circuit (222, 138, 136) for generating N clock signals 
with phases different from each other (144, phl-ph6) on the basis of a reference clock signal 
(Fig. 6, 202), and selecting one of said N clock signals as said recovered clock signal in 
accordance with a phase selection signal (phase selector, 140), where N is a finite number, and a 
cyclic clock phase pointer (delay selector, 136) setting and changing said phase selection signal 
in accordance with the effectuated UP signal and the effectuated DOWN signal (up/dn). 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cheah et al. (US 
Patent 6,888,905 Bl) in view of d'Haene et al. (US Patent 6,614,314 B2). 

Cheah et al. discloses in Fig(s). 16A-D, a data recovery method for generating a 
recovered clock signal (recovered clock) from said input data (oversampled data signal, 52) on 
the basis of a timing of said recovered clock signal, wherein a position of an edge of said input 
data is compared with a position of an edge of said recovered clock signal, and said edge of said 
recovered clock signal is kept away from said edge of said input data if a gap between said edge 
of said recovered clock signal and said edge of said input data becomes smaller than a 
predetermined reference value (col. 6, lines 42-67). Cheah et al. teaches increasing the counter 
by a cycle to advance the data signal when the leading edge of the recovered clock signal is "too 
close" to the falling edge of the data signal. A predetermined reference value signifying "too 
close" would be an inherent feature for proper operation of the timing recovery unit. 

Cheah et al. does not disclose taking in said input data on the basis of a timing of said 
recovered clock signal. 

However, d'Haene et al. discloses in Fig. 1, taking in input data on the basis of a timing 
of said recovered clock signal (col. 1, lines 37-42). d'Haene et al. teaches utilization of the 
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recovered clock signal to sample the input data signal in order to reduce or remove random phase 
deviations (jitter). 

It would have been obvious to one skilled in the art at the time of invention to take in the 
input data on the basis of a recovered clock signal in order to reduce or remove random phase 
deviations flitter) as disclosed by d'Haene et al. 

6. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cheah et al. (US 
Patent 6,888,905 Bl) in view of d'Haene et al. (US Patent 6,614,314 B2) as applied to claim 1 
above, and further in view of Lee et al. (US 2002/0085656 Al). 

As noted above, Cheah et al. in combination with d'Haene et al. disclose all limitations of 
claim 1 above. They do not disclose wherein a cycle of a reference clock signal is divided into N 
portions to generate N clock signals with phases different from each other, where N is a finite 
number, and one of said clock signals is selected as said recovered clock signal. 

However, Lee et al. discloses in Fig. 4, a data recovery system wherein a cycle of a 
reference clock (402) signal is divided into N portions to generate N clock signals with phases 
different from each other, where N is a finite number (Fig. 4, pg. 3, paragraph 0030), and one of 
said clock signals is selected as said recovered clock signal (pg. 3, paragraph 0031; Lee et al. 
discloses the data sampler latching data on the triggering of the clock signals to provide 
recovered data. Thus the three phase clock signals act as recovered clock signals). 

It would have been obvious to one skilled in the art at the time of invention to incorporate 
the teachings of Lee et al. as a method of accurate phase tracking for a data link. 
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7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gaudet (US Patent 
6,285,726 Bl) as applied to claim 1 above, and further in view of Applicant's Admitted Prior 
Art. 

Claim 4 inherits all limitations of claim 3, above. As noted above, Gaudet discloses all 
limitations of claim 3. Gaudet does not disclose wherein the phase generating unit shifts the 
phase of said data recovery signal so as to separate an edge of said data recovery clock signal 
away from said rising and falling edge of said input data by a predetermined time gap. 

However, Applicant's Admitted Prior Art teaches in Fig. 2, wherein the phase generating 
unit shifts the phase of said data recovery signal so as to separate an edge of said data recovery 
clock signal away from said rising and falling edge of said input data by a predetermined time 
gap (T/N). 

It would have been obvious to one skilled in the art at the time of invention to incorporate 
the teachings of the prior art as a known method of reducing phase deviations (jitter). 

8. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over d'Haene et al. 
(US Patent 6,614,314 B2) in view of Cheah et al. (US Patent 6,888,905 Bl). 

d'Haene et al. discloses in Fig(s). 1, 2, 3a, a digital-control type clock data recovery 
circuit comprising: a control circuit (10) for comparing a position of an edge of data (22) with a 
position of an edge of a data recovery clock signal (20) in an eye (Fig. 3a) narrowed by high- 
frequency phase deviations (jitter) of said data, wherein said data is taken in with a timing of said 
edge of said data recovery clock signal (col. 1, lines 37-42), and wherein said control circuit 
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executes said control for placing said data recovery clock signal in an eye narrowed by high- 
frequency phase deviations Gutter) ( c °l- c °l- li nes 27-50, col. 2, lines 55-59). 

d'Haene et al. does not disclose execution of control to prevent a distance between said 
position of said edge of said data recovery clock signal and said position of said edge of data 
from becoming smaller than a predetermined value. 

However, Cheah et al. teaches execution of control to prevent a distance between a 
position of an edge of said data recovery clock signal and a position of an edge of data from 
becoming smaller than a predetermined value (col. 6, lines 42-67). Cheah et al. teaches 
increasing the counter by a cycle to advance the data signal when the leading edge of the 
recovered clock signal is "too close" to the falling edge of the data signal. A predetermined value 
signifying "too close" would be an inherent feature for proper operation of the timing recovery 
unit. 

It would have been obvious to one skilled in the art at the time of invention to incorporate 
the teachings of Cheah et al. to prevent misalignment of the leading edge of the clock signal and 
midpoint of the data signal to prevent transmission errors. 



9. 



Allowable Subject Matter 

Claims 10, 13 are allowed. 
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10. Claims 6-8 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

1 1 . The following is a statement of reasons for the indication of allowable subject matter: 
The instant application discloses a digital-control type clock data recovery circuit. A search of 
prior art references has failed to teach or suggest, a digital-control type clock data recovery - 
circuit: 

"wherein said function to track a wander of input data by comparing a position of an edge 

of said input data with a position of an edge of a clock signal is executed under a condition 

i 

expressed by a relation given as follows: B x sin (211 x Ta/Tw) < T/N where symbol B denotes a 
maximum phase change of said input data over a long period of time, symbol Ta denotes a loop 
delay, which is a period of time between an output operation carried out by a counter and a first 
phase comparison, symbol Tw denotes a phase deviation period, symbol T denotes a clock 
period, symbol N denotes the number of phase divisions, and T/N denotes a difference between 2 
adjacent phases determined by said number of phase divisions N" as disclosed in claim 10. 

" wherein said control circuit compares said position of said edge of said data recovery 
clock signal with said position of said edge of said data at a first predetermined frequency and 
changes a phase of said data clock recover signal at a second predetermined frequency not 
exceeding said first predetermined frequency", as disclosed in claim 13. 
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Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

a. ) Hall discloses in US Patent 4,808,884 High Order Digital Phase-Locked Loop System, 
monitoring the occurrences of transition pulses to determine whether or not they occur in an up, 
central or down region. 

b. ) Ibukuro et al. discloses in US 2003/0215043 Al PLO Device, sampling input data 
with a recovered clock signal. 

c. ) Shirota et al. discloses in US Patent 7,120,216 B2 Data/Clock Recovery Circuit For 
Recovering Data and Clock Signal With High Accuracy. 

13. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lawrence B Williams whose telephone number is 571-272-3037. 
The examiner can normally be reached on Monday-Friday (8:00-6:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ghayour Mohammad can be reached on 571-272-3021. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Lawrence B. Williams ^ 





November 11,2007 



SUPERVI! 



